The Oriental genus Physodera Eschscholtz, 1829 is revised. A key to species is provided, along with distribution maps, and illustrations of habitus and male genitalia of all available species. Two new species are described: Physodera sciakyi sp. n. (type locality: S. Sulawesi, Indonesia), and Physodera unicolor sp. n. (type locality: Zhejiang, China). Three new synonyms are proposed:
amplicollis-group
The amplicollis-group contains three species: P. amplicollis van de Poll, P. diglena Andrewes, and P. bousqueti Mateu. This species group distributes in southeastern Asia, including southern Chinese continent, Taiwan Island, IndoChina Peninsula, Malay Peninsula, Borneo, Java, and Sumatra (Fig.63) .
The diagnostic characters of this species group are: Pronotum and elytra with distinct pattern; tergum VII yellowish, with distinct black pattern: three well defined spots or one central spot and vague lateral ones (Figs. 45, 46) . Terminal labial palpomeres securiform in both sexes (Fig. 61) ; male mesotarsus with adhesive hairs at least well developed on the first tarsomere; males with two pairs of setae on sternum VII. Aedeagus gently slender, with apical lamella large, strongly oblique to right side; internal sac with main flagellum not reaching apical orifice; trumpet-form expansion small, length about 0.3 times of the main flagellum; secondary flagellum long and strongly sclerotized; apical bursa distinct .
These three species are close in the following similarities: (1) aedeagal apical lamella longer than any other species in Physodera; (2) secondary flagellum of aedeagal internal sac about half as main flagellum, main flagellum apex not reaching apical orifice; (3) tergum VII with three dark spots (lateral spots vague in P. bousqueti) (Figs. 45B, 46B); (4) the fifth elytral interval with only one basal setigerous pore. Van de Poll, 1889 Figs. 25, 26, 34. Van de Poll 1889: 254 (type locality: Java; syntype probably destroyed) ; Heller 1923: 305; Csiki 1932 Csiki : 1346 Jedlička 1963: 301; Shi et al. 2013: 41. . Material examined. China: 1 male (IZAS), "Anhui Prov., Huangshan, Tangkou Town, Fuxi Village, 2013.7.11, 30°04′44″N, 118°08′56″E, 542m, Qiu Jianyue & Xu Hao lgt.". 1 male (IZAS), "Fujian Prov., 1989.IX.27, Jiang Fan lgt.". 1 female (IZAS), "Yunnan Prov., Xishuangbanna, Menglun Town, west conservation station, 2004-II-13, Wu Jie lgt., 720m". 1 male (CCCC), "Yunnan Prov., Hekou County, Nanxi Town, Huayudong, 150m Lin Wenshin lgt., 2010.V.3N". 1 male (IZAS), "Hainan Prov., Jianfengling, Mingfenggu, 2011.VII.14, Jin Ming lgt.". 1 male (CCCC), "Taiwan, Chen Changchin lgt.". 1 male (CCCC), "Taiwan, Taipei, Sanhsia Town, Shihtsaitou, 1994.IX.5". 1 male (CCCC), "Taiwan, Taoyuan County, Fuhsing Village, Xicun, Chen Changchin lgt, 1994.V.28". 1 male (CCCC), "Taiwan, Ilan County, Tung 'ao, 300m, 2009.V.25 , Chen Changchin lgt.". 1 female (CCCC), "Taiwan, Ilan County, Su'ao Town, Chenniaoshihpi, 1994 .VI.3, Li Chunlin leg.". Vietnam: 1 specimen (MNHN), "Tonkin occ., Env de Hoa-Binh, R. P. A. de Cooman, 1919" . Laos: 1 specimen (NHML), "Laos, Phongsaly prov., Phongsaly env., 6-17 v.2004, ~1500m, 21°41 'N 102°06E, M. Brancucci leg.". 1 specimen (NHML), "Laos, Pak Lag, le 11.9.1914, R. Vitalis de Salvaza". Thailand: 1 male (CRS), "Thailand bor., Chiang Dao env., 21.5-4.6.1995, lgt. Snizek M.". 1 specimen (CMB) "N. Thailand, CW Nan, NE Nan, 1400m, Dol Phuka NP, 2.5.2004, R. Grimm". Indonesia: 1 specimen (NNML), "Leg. H. Lucht, G. Raoang, Java, Bajoekidoel, 450-700 Mr., IX.1932". 1 specimen (NHML), "S. Moenia Java, Tjolo 800m, II.1935, P.H.v. Doesburg".
Physodera amplicollis
Notes on type. According to the original literature, the syntype of P. amplicollis should be in the collection of NNML. But, Jedlička (1963) indicated that the type was destroyed. The second author of this paper did not find the type when he visited NNML. However, before finding additional evidence to support the loss of type, we are not to designate a neotype.
Diagnosis. Body length 8.8-10.0 mm. Pronotum bicolor, lateral areas yellow, not tumid, two isolated dark spots present in the yellow areas. Elytra metallic blue to violaceous, yellow patch only present at apex (Figs. 25, 26) . Tergum VII orange-yellow with three black spots, the central one largest (Fig. 45B) . Sternum VII black, apex narrowly orange-yellow, a pair of oblique orange-yellow bands present on each side (Fig. 45A ). Pronotal hind angles about rectangular. Elytral striae with distinct puncture rows, the third interval with three or four setigerous pores; the fifth with only one near base.
P. amplicollis can be readily distinguished from all the other members of Physodera, but it is similar to P. bousqueti and P. diglena by the pronotal pattern. It is different from P. bousqueti by: elytra without yellow pattern on disc; elytral striae with regular puncture rows; aedeagus less slender, apical lamella shorter (versus elytra with yellowish zigzag pattern on disc; elytral interval densely punctate, strial puncture rows indistinct; aedeagus slenderer, apical lamella longer in P. bousqueti). Its rectangular hind angles of pronotum, the third interval of elytra with three or four setigerous pores, shorter apical lamella of aedeagus which is more sinuate before apex making it is easily separated from P. diglena (which has completely rounded hind angles of pronotum; two setigerous pores on the third interval of elytra and longer apical lamella of aedeagus which is less sinuate before apex).
Male genitalia (Fig. 34 ). Median lobe of aedeagus gently slender, distinctly bent to right side in dorsal view, right margin strongly sinuated before apex; dorsal surface with a few fine setae subapically; apical lamella large, rounded apically, about triangular in lateral view, its length subequal to basal width. Internal sac with main flagellum not reaching the apical orifice; secondary flagellum long and distinctly sclerotized, length about 0.6 times as the main flagellum; trumpet-form expansion small, length about 0.3 times as the main flagellum; apical bursa present.
Female genitalia. Apical segment of ovipositor about 2.8 times long as its basal width, widest at base, gradually narrowed to apex, apex sharp; outer margin about straight, inner margin curved; apical half with long setae; membranous extension slender, slightly expanded at apex.
Distribution. China (Anhui, Fujian, Yunnan, Hainan, Taiwan), Vietnam, Laos, Thailand, Indonesia (Java). (Fig. 63) Variation: Specimens from China ( Fig. 25) are slightly but distinctly different in color from those from other counties (Fig. 26) in: (1) pronotum orange yellow (versus pale yellow); (2) elytra metallic dark blue (versus dark violaceous); (3) elytral apical yellow patch very narrow, patch greatest width about 1/30 as elytra full length (versus wider and forming transverse zigzag patch, patch greatest width about 1/8 as elytra full length). In some Taiwanese individuals, the pronotal black spots are close to the median patch.
Physodera diglena Andrewes, 1930
Figs. 13, 36. Diagnosis. Body length 8.7-10.2 mm. Dorsal side metallic with yellow patch. Pronotum bicolor, center area dark, lateral areas completely yellow, without spot. Elytra metallic blue to bluish-purple, apex with a very narrow yellowish patch. Tergum and sternum VII similar with those in P. amplicollis, yellowish pattern on sternum VII sometimes reduced to a pair of small spots near sternum base. Pronotal lateral margins curved near middle, straight before hind angles, hind angles fully rounded. Elytral striae with distinct puncture rows; the third interval with two setigerous pores; the fifth with only one near base.
Male genitalia (Fig. 36 ). Median lobe of aedeagus gently slender, distinctly bent to right side in dorsal view, right margin weakly sinuate before apex; apical lamella large, rounded apically, about oviform in lateral view, its length about 1.5 times as the basal width. Internal sac with main flagellum not reaching the apical orifice; secondary flagellum long and distinctly sclerotized, length about 0.6 times as the main flagellum; trumpet-form expansion small, length about 0.3 times as the main flagellum; apical bursa present.
Female genitalia. Not studied. Distribution. Sumatra, Borneo, Malaya. (Fig. 63) Physodera bousqueti Mateu, 1990 Figs. 27, 28, 35, 55. Mateu 1990 Diagnosis. Body length 8.5-9.0 mm. Dorsal side dark brown with purple hue and yellowish pattern. Pronotum bicolor, with brown I-shaped patch in the middle, lateral areas pale yellow, a pair of isolated dark spots present on lateral areas. Elytra with pale yellow zigzag pattern on disc. Tergum VII yellow, with one large central black spot, side area dark, forming vague side spots (Fig. 46B) . Sternum VII black, apex narrowly orange-yellow, a pair of oblique orange-yellow bands present on each side (Fig. 46A) . Pronotal hind angles distinct, about rectangular. Elytral intervals densely punctate, punctures similar with strial ones, so that the strial puncture rows difficult to distinguish; the second interval with one setigerous pore near apical fourth; the third one with one or two pores; the fifth one with one large pore near base.
P. bousqueti can be readily distinguished from all the other members of Physodera by the confused elytral punctures and zigzag pattern on elytra disc.
Male genitalia (Fig. 35 ). Median lobe of aedeagus gently slender, distinctly bent to right side in dorsal view, right margin strongly sinuated before apex; dorsal surface with a few fine setae subapically; apical lamella very large and long, rounded apically, oviform in lateral view, its length about two times as the basal width. Internal sac with main flagellum not reaching the apical orifice; secondary flagellum long and distinctly sclerotized, length about 0.6 times as the main flagellum; trumpet-form expansion small, length about 0.3 times as the main flagellum; apical bursa present.
Female genitalia (Fig. 55 ). Apical segment of ovipositor about 2.6 times long as its basal width, widest at base, gradually narrowed to apex, apex sharp; apex distinctly bent, outer margin weakly curved, inner margin strongly curved; apical half with long setae; membranous extension slender, pointed laterally.
Variation. This is a rare and relatively widely distributed species. We didn't examine the type specimen from Nepal. Compared with the habitus of type in the original literature (Mateu 1990) , some specimens (Hainan, Vietnam) are slightly different in elytral patch: there is a branch of elytral patch in the third interval which is strongly extended almost reaching elytral apex in the type specimen, while this branch only shortly extended in our studied specimens.
Distribution. China (Hainan, Yunnan), Vietnam, Malaysia and Nepal. (Fig. 63 ) Remarks. Two females from Yunnan and Langkawi Island (Malaya) are distinctly different from those from Hainan and Vietnam in coloration: dorsal coloration higher light; pronotum without isolated spots, which fused with the middle patch; elytral patch about quadrate, though weakly zigzag. This may be the phenomenon of sexual dimorphism.
dejeani-group
The dejeani-group contains two species: P. dejeani Eschscholtz and P. chalceres Andrewes.
The dejeani-group distributes in southeast Asia, including south Chinese continent, Taiwan Island, Indo-China Peninsula, northeastern India, Malay Peninsula, the Philippines, Borneo, Java, and Sumatra (Fig. 64) . The diagnostic characters of this species group are: Pronotum with a pair of ivory callosities on each side; elytral dark purplish, without pattern; tergum and sternum VII dark, with yellowish patch on each side (Fig. 47) ; elytral apex strongly curved; third interval with only two setigerous pores; terminal labial palpomeres tubiform in both sexes (Fig. 60) ; male mesotarsus with adhesive hairs rudimentary on the first two tarsomeres; males with one pair of setae on sternum VII. Aedeagus stout and straight, apical lamella very small; internal sac with main flagellum thick, reaching apical orifice; trumpet-form expansion large, length 0.4-0.45 times of the main flagellum; secondary flagellum and apical bursa absent (Figs. 37, 38 ).
These two species are doubtless closest in this genus. They seems to be relatively distant from other species groups for these following unique characters: (1) Male terminal labial palpomeres tubiform (securiform in other species groups); (2) elytral apex strongly curved (truncated in other species groups); (3) males with only one pair of setae on sternum VII (with two pairs in other species groups); (4) aedeagal secondary flagellum absent (present in other species groups); (5) apical segment of ovipositor slenderer than other species groups, length about 4 times as basal width (membranous extension excluded); length 2.5-3.4 times as basal width in other species groups In the original literature, the author did not indicate or imply how many specimens belonging to the type series. We found a male, bearing Dejean's hand-written label in the collection of MNHN. This one belonged to Dejean's collection, and supposed to be presented from Eschscholtz, and doubtless one of the type series. However, Eschscholtz's own collection ought to be in ZMUM, and more syntypes are expected to be found there. We are not to designate a lectotype until more syntypes are examined.
P. noctiluca Mohnike: In the original literature, the author merely mentioned the locality Java without more information on the type specimens. In the collection of MNHN, we found a female bearing a hand-written label "Java, coll., Mohnike", fitting with the original literature, and should be one of the syntypes.
Diagnosis. Body length 9.5-10.8 mm. Dorsal side black or dark brown with purple hue; pronotum with a pair of ivory callosities on each side, callosities distinctly larger than eyes; elytra unicolor. Tergum VII bicolor, middle area black, lateral sides with large yellow patch (Fig. 47B) ; sternum VII black, lateral sides with a pair of oblique yellow bands on each side (Fig. 47A ). Pronotum base shortly lobed, lateral notch (between posterior angle and basal lobe) width more than two times as length (Fig. 52) . Elytral third interval with two setigerous pores; apical margin strongly curved.
This species can be readily distinguished from other members of Physodera by the present of ivory callosities on pronotum, except for P. chalceres. These two very similar species are different in: P. dejeani is generally larger than P. chalceres; P. dejeani with pronotal callosities much larger than eyes (versus the pronotal callosities smaller, about same size as eyes in P. chalceres); the pronotum base shortly lobed, and the lateral notches width much greater (more than two times) than length ( Fig. 52 ) (versus the pronotum base strongly lobed, the lateral notches deeper, its width about same as length (Fig. 53) in P. chalceres); median lobe of aedeagus with apex strongly bent to the right side, apical lamella longer, its length about same as basal width (Fig. 37) in P. dejeani (versus median lobe of aedeagus with apex only slightly bent to the right side, apical lamella shorter, its length about 0.6 times as basal width (Fig. 38 ) in P. chalceres. Male genitalia (Fig. 37 ). Median lobe of aedeagus fairly stout, apex strongly bent to right side in ventral view, right margin weakly sinuate before apex; dorsal surface with finely setose subapically; apical lamella small, its length about same as basal width, rounded apically. Internal sac with main flagellum thick, apex almost reaching apical orifice; trumpet-form expansion large, length about 0.4 times as the main flagellum; secondary flagellum and apical bursa absent.
Female genitalia (Fig. 54) . Apical segment of ovipositor coniform and straight, widest at base, gradually narrowed to apex, apex sharp, its length about 4 times as basal width; outer and inner margins weakly curved; apical half with long setae; membranous extension slender, slightly expanded at apex.
Distribution. China (Yunnan, Hainan and Taiwan), Vietnam, the Philippines, Java, Sumatra, Bhutan, North India. (Fig. 64) Remarks. When describing P. noctiluca, Mohnike noticed that his specimen has no morphological difference with P. dejeani. After examining the syntypes of these two, the synonymy between P. noctiluca and P. dejeani is confirmed. Actually, P. noctiluca was established merely for the presence of bioluminescence on pronotal callosities (Mohnike 1875) . So far, in Coleoptera, bioluminescence is only recorded in four families (Elateridae, Lampyridae, Phengodidae, and Rhagophthalmidae) of Elateroidea. It looks that the confirmation of bioluminescence in P. dejeani is interesting. But, in the early of 2016, one of the authors (SHL) observed a living individual of P. chalceres which is very close to P. dejeani, in Sabah, and confirmed that the observed species has no bioluminescence. So, we suspect that, the record of bioluminescence in P. dejeani was just a misconception of the striking contrast between dark pronotum and light callosity.
Physodera chalceres Andrewes, 1930
Figs. 16, 30, 38. Diagnosis. Body length 8.1-8.9 mm. Dorsal side dark brown with purple hue; pronotum with a pair of ivory callosities on each side, callosities about same size as the eyes; elytra unicolor. Tergum VII bicolor, middle area widely black, lateral sides with yellow patches around spiracles; sternum VII black, lateral sides with a pair of yellow patches adjacent to the tergal ones. Pronotum base strongly lobed, lateral notch (between posterior angle and basal lobe) width about same as length (Fig. 53) . Elytral third interval with two setigerous pores; apical margin strongly curved. Comparison with related species see diagnosis of P. dejeani.
Male genitalia (Fig. 38) . Median lobe of aedeagus fairly stout, apex weakly bent to right side in ventral view, right margin weakly sinuate before apex; apical lamella very small, its length about 0.6 times as basal width, rounded apically. Internal sac with main flagellum thick, apex almost reaching apical orifice; trumpet-form expansion large, length about 0.45 times as the main flagellum; secondary flagellum and apical bursa absent. Female genitalia not studied.
Distribution. Malay Peninsula, Borneo. (Fig. 64) 
eburata-group
The eburata -group contains three very similar species: P. eburata Heller, P. bifenestrata Heller, and P. sciakyi sp. n.
These three insular species of the eburata-group distribute in the Philippines, Borneo, and Sulawesi. (Fig. 65) The diagnostic characters of this species group are: Pronotum unicolor; elytra black with purplish hue, disc with a pair of ivory callosities; tergum VII and sternum VII dark, without light pattern; antennameres 5-11 distinctly widened and flattened (Fig. 59) . Terminal labial palpomeres truncate in both sexes, not strongly securiform (Fig. 60) ; males with two pairs of setae on sternum VII. Aedeagus stout and straight, apical lamella short and wide; internal sac with main flagellum thick, reaching apical orifice; trumpet-form expansion large, length 0.4-0.45 times of the main flagellum; secondary flagellum short and thick, weakly sclerotized; apical bursa present.
These three species are doubtless close for the similarities mentioned above. The following characters are unique in the genus: elytra with a pair of ivory callosities; antennameres distinctly widened since the fifth. The eburata-group could be also close to dejeani-group for their aedeagus stouter than other species groups and both have ivory callosities. But differences on some secondary sexual characters (male labial palpomere, and seta on sternum VII) show otherwise. Diagnosis. Body length 10.1-11.5 mm. Dorsal side black with metallic purple hue; pronotum unicolor; elytra with a pair of ivory callosities on disc, callosity about 1/4 as elytron in length, placed in the middle of elytron, round in shape, strongly notched posteriorly. Tergum and sternum VII without distinct pattern. Antennameres 5-11 distinctly widened and flattened. Elytral third interval with two setigerous pores, the fifth with only one pore near base; apical margin truncated.
Physodera eburata
Together with P. bifenestrata and P. sciakyi sp. n., P. eburata can be readily distinguished from other species of Physodera by the presence of ivory callosities on elytra. These three species have differences in the shape of elytra callosities (round with a notch in P. eburata, and without a notch in P. bifenestrata and P. sciakyi sp. n.) and different distributions.
Male genitalia. Unknown. Female genitalia. Not studied. Distribution. Only known from the Philippines (Luzon, Samar). (Fig. 65) Remarks. In the original literature, Heller (1923) indicated that this species has elytra dull in apical part, and shining in P. bifenestrata. However, after examined a "normal" specimen in the collection of SNSD, we found that the dull elytra of the lectotype is caused by deformation when emergence, and not a taxonomical character. Fig. 18 , 39. In the original literature, Heller mentioned the locality "Sandakan, Borneo", but didn't indicate the number of type series. We borrowed a male from SNSD bearing a type label and perfectly fitting with the type locality. We herein designate this specimen as lectotype for the purpose of fixing the name to unique name-bearing type.
Physodera bifenestrata Heller, 1923
Diagnosis. Body length 9.1-9.9 mm. Dorsal side black with metallic purple hue; pronotum unicolor; elytra with a pair of ivory callosities on disc, callosity about 0.4-0.5 times as elytron in length, placed in the middle of elytron, ovate in shape, without notch. Tergum and sternum VII without distinct pattern. Antennameres 5-11 distinctly widened and flattened (Fig. 59) . Elytral third interval with two setigerous pores, the fifth with only one pore near base; apical margin truncated.
This species can be distinguished from related species (P. eburata and P. sciakyi) by: elytral callosities larger, more than 0.4 times as the elytra length; pronotum wider, greatest width about 1.9 times as the median length (PW/ PL less than 1.7 in the other two species).
Male genitalia (Fig. 39) . Median lobe of aedeagus fairly stout and straight, apex barely bent to right side in ventral view, right margin weakly angulated before apex; apical lamella very small, its length about half as basal width, about triangular, rounded apically. Internal sac with main flagellum thick and straight, apex almost reaching apical orifice; secondary flagellum short and thick, weakly sclerotized, length about 0.3 times as the main flagellum; trumpet-form expansion large, length about 0.4 times as the main flagellum; apical bursa present.
Female genitalia. Unknown. Distribution. Only known from Borneo. (Fig. 65) Physodera sciakyi sp. n. . Diagnosis. Dorsal side black with metallic purple hue; pronotum unicolor; elytra with a pair of ivory callosities on disc, callosity about 0.2 times as elytron in length, placed in the middle of elytron, round in shape, without notch or only weakly serrated posteriorly. Tergum and sternum VII without distinct pattern. Antennameres 5-11 distinctly widened and flattened. Elytral third interval with five or six setigerous pores, the fifth with three or four pores near base; apical margin truncated.
P. sciakyi sp. n. is most similar with P. eburata in general appearance. Besides distribution ranges, they are also different in the following characters: Elytral callosities different in shape; round without distinct notch in P. sciakyi sp. n. (versus round with a distinct notch posteriorly in P. eburata); the elytral third interval with five or six setigerous pores and the fifth with three or four pores near base (Fig. 62) (versus the third interval with two pores and the fifth with only one near base); Pronotum almost glabrous in P. sciakyi sp. n., except for sporadic punctures along the basal half of median line, lateral expansion completely impunctate (versus pronotum distinctly punctate, heavy and dense punctures distributed on lateral expansion, median line, sub-anterior area, and basal fovea and in P. eburata); Accessory setae more abundant on the pronotal front and hind angles in P. sciakyi sp. n. (versus less in P. eburata). Based on these, we believe the specimens from Sulawesi represent a new species different from P. eburata, although we didn't compare their male genitalia.
For another related species, P. bifenestrata from Borneo, we have male materials to compare with the new species. The aedeagus of them are different in: the median lobe stronger bent to the right side apically, right margin about curved before apex in P. sciakyi sp. n. (versus the median lobe barely bent to the right side apically, right margin weakly angulated before apex in P. eburata); a small transverse sclerotized piece present on the left margin of apical orifice in P. sciakyi sp. n. (versus such piece hardly defined in P. eburata); the main flagellum gradually curved in the middle in P. sciakyi sp. n. (versus the main flagellum almost straight along its full length in P. eburata).
Description. Body length 10.9-11.5 mm. Dorsal surface dark blue with strong metallic reflections; mouthparts dark purplish, terminal palpomeres yellowish apically; antennae black, apex of terminal segment brown; pronotum evenly metallic; elytra dark with strong blue-purplish metallic hue, lateral margins brownish; elytral disc with a pair of ivory callosities, round, slightly transversal, not notched or weakly serrated posteriorly, occupying the middle fifth of elytra in length, and interval 4-8 in width; legs metallic purple; ventral side dark brown; tergum and sternum VII without pattern, lateral sides a little light. Head. Tempora short, about half as long as eyes, abruptly narrowed behind eyes; frons smooth, without puncture. Males with terminal labial palpomeres wider than maxillary ones, apex truncated, but not typically securiform. Antennamere 4 about triangular, slightly widened since middle, antennameres 5-11 strongly widened and flattened, gradually widened and shortened to apex, the fifth with width/length 1.0, the tenth with width/length 1.5. Pronotum widest at about anterior third, ratio PW/PL 1.61-1.68, base shortly lobed. Front angles wide and round; lateral margins fully rounded in the middle, strongly sinuate before hind angles; hind angles distinct, not projected, about rectangular. Accessory setae rich on front angles, less on hind angles, absent on the middle of lateral margins. Disc slightly convex; median line short, not reaching apex or base; pronotum almost glabrous, except for sporadic punctures in the basal half of median line; lateral expansions wide, rugose but impunctate. Elytra wide, gradually widened apically; lateral margins concaved near anterior third; apex truncated; basal border incomplete, reaching the third interval. Striae not furrowed, composed of fine puncture rows; strial rows absent before apex and in the callosities. Intervals flat, finely and sparsely punctate; the third interval with five or six setigerous pores, about equally arranged, the last one adjacent to the second stria, others placed on the middle of interval; the fifth interval with three or four pores restricted in the basal fifth; the seventh and eighth intervals weakly tumid apically. (Fig. 62 ) Ventral side. Prosternum setose on anterior region and intercoxal process; mesosternum and metaepisternum about smooth; metasternum densely setose except the middle, abdomen densely setose; males with sternum VII emarginate, with two pairs of setae.
Male genitalia (Fig. 40) . Median lobe of aedeagus fairly stout and straight, apex distinctly bent to right side in ventral view, right margin fully curved before apex; apical lamella very small, its length about 0.8 times as basal width, about triangular, rounded apically. Internal sac with main flagellum thick and curved, apex almost reaching apical orifice; secondary flagellum short and thick, weakly sclerotized, length about 0.4 times as the main flagellum; trumpet-form expansion large, length about 0.45 times as the main flagellum; apical bursa present; an additional transverse sclerotized piece present on the left margin of apical orifice. Female genitalia unknown.
Distribution. Only known from Sulawesi (Palopo). (Fig. 65 ) Etymology: The name of this new species is dedicated to our friend, Dr. Riccardo Sciaky from Milano, a specialist on Carabidae, who kindly lent this rare species for our study.
andrewesi-group
The andrewesi-group contains three species: P. andrewesi (Jedlička), P. bacchusi Darlington, and P. unicolor sp. n. This species group has a rather wide and discontinuous distribution range in southeast Asia, including south Chinese continent, Taiwan Island, the Philippines, and New Guinea. (Fig. 66) The diagnostic characters of this species group are: Body form weakly convex; pronotum unicolor; elytra unicolor or with two spots near apex; tergum VII uniformly black, or with vague light pattern. Terminal labial palpomeres securiform in both sexes (Fig. 61) ; male sternum VII with two pairs of setae; elytral third interval with four or more setigerous pores. Aedeagus gently slender, with apical lamella short and wide, about coniform, strongly oblique to right side; internal sac with main flagellum reaching apical orifice; trumpet-form expansion small, length 0.25-0.3 times of the main flagellum; secondary flagellum short and weakly sclerotized; apical bursa present or not. (Figs. 41, 42) We consider these three species are close for the following similarities: (1) body form weakly convex; (2) elytral third and fifth interval with three or more setigerous pores; (3) tergum VII without distinct pattern; (4) aedeagal apical lamella short, about coniform.
The andrewesi-group is very similar with eschscholtzii-group in color coordination, and male secondary sexual characters. But, the andrewesi-group is different from the latter species group in body form (weakly convex in andrewesi-group, strongly convex in eschscholtzii-group) and aedeagus shape (much slenderer in eschscholtziigroup).
Physodera andrewesi (Jedlička, 1934) 1945-97". (Figs. 8, 20) ; 1 female (IZAS), "Kabanglasan, Bukidnon, Mindanao, the Philippines, January 2016, indigenous collectors". Diagnosis. Body length 8.0-8.6 mm; body form weakly convex. Head and pronotum reddish brown, pronotum without pattern; elytra metallic blue, with a pair of large red spots behind middle: spots about one third as the elytra in length, occupying intervals 1-6 in width, spots conjoint at the elytral suture, forming a cordiform patch. Tergum and sternum VII uniformly dark. Pronotal hind angles sharp and acute; long and dense setae present near front angels, short and sparse setae along the full length of lateral margins (Fig. 50) . Elytral third interval with four or five setigerous pores; the fifth with two or three ones near base.
P. andrewesi can be readily distinguished from all the other members of Physodera by the presence of red spots on elytra, except for P. bacchusi. These two species are different in: (1) head and pronotum reddish brown, and elytra metallic blue in P. andrewesi; head and pronotum dark brown, and elytra dark metallic green in P. bacchusi.
(2) elytral spots larger in P. andrewesi, about one third as the elytra in length, occupying intervals 1-6 in width, conjoint at elytral suture; in P. bacchusi, spots about one seventh as the elytra in length, occupying intervals 2-4 in width, not conjoint at elytral suture. (3) P. andrewesi smaller in size, body length 8.0-8.6mm; P. bacchusi larger, 11.0-11.5 mm. (4) P. andrewesi with pronotum narrower, PW/PL about 1.7; P. bacchusi with pronotum wider, PW/ PL about 1.9-2.1. (5) pronotum relative small in P. bacchusi, elytral length about 4.5 times as the pronotal length; in P. andrewesi such proportion about 3.4. (6) P. bacchusi with a series of fine setae along elytral seventh interval; P. andrewesi without setae on the seventh interval.
Female genitalia. Not studied. Distribution. Only known from the Philippines (Luzon and Mindanao). (Fig. 66) Physodera bacchusi Darlington, 1971 Figs. 21, 31, 41. (Figs. 9, 21) ; 3 males (CCCC) "Xizang auto region., Mêdog county, near the township, 1100m, on tree trunk; Yang Xiaodong lgt., 2012.VII.30." Diagnosis. Body length 11.0-11.5mm; body form weakly convex. Head and pronotum dark brown, pronotum without pattern; elytra dark green, with distinct metallic hue, and a pair of small red spots near apex: spots about one seventh as the elytra in length, occupying intervals 2-4 in width, spots not conjoint at elytral suture. Tergum and sternum VII dark, without distinct pattern, a little yellowish around spiracles. Pronotal hind angles sharp, about rectangular; setae only present near front and hind angels. Elytral third interval with three very small setigerous pores; the fifth with four or five small pores near base; the seventh interval with a series of fine setae. Comparisons with related species see diagnosis under P. andrewesi.
Male genitalia (Fig. 41) . Median lobe of aedeagus gently slender, apex strongly bent to right side in ventral view, right margin sinuated before apex; apical lamella small, its length about equal to the basal width, about triangular, rounded apically. Internal sac with main flagellum fine and curved, apex reaching apical orifice; secondary flagellum weakly sclerotized, length about 0.4 times as the main flagellum; trumpet-form expansion small, length about 0.3 times as the main flagellum; apical bursa absent. Female genitalia unknown.
Distribution. New Guinea and China (Xizang). (Fig. 66) Remarks. It is unexpected to find this species in south Xizang, where is very far from the only know locality, New Guinea. The identical external and male genital characters between specimens from the two localities (Figs.  21, 31 ) educed that this rare species has a very wide range. Further explorations are expected to fill the distribution gaps in southeast Asia.
Physodera unicolor sp. n. Fig. 22, 42, 56 . Diagnosis. Body Length: 8.7-10.5mm; body form weakly convex. Head and pronotum dark brown to black, elytra dark green, with distinct metallic hue, dorsal side without distinct pattern. Tergum and sternum VII dark, without or with very faint brownish-yellowish pattern (Fig. 48) . Pronotal hind angles blunt; lateral margins with one or two primary setae near middle, long accessory setae along margins before middle (Fig. 51) . Elytral third and fifth interval with about ten very small setigerous pores, pores on the fifth restricted in the basal half; the seventh interval sometimes with 1-4 small pores before middle; sometimes elytra with accessory setae.
P. unicolor sp. n. can be readily distinguished from all the other members of Physodera by dorsal side without pattern and body form only weakly convex. From dorsal color and setigerous pores on elytral intervals, P. unicolor sp. n. may be confused with P. cyanipennis. The new species can be easily distinguished from the latter by: body form only weakly convex; pronotum hind angles blunt; elytral intervals finely punctate; aedeagus less slender.
P. unicolor sp. n. is closest to P. andrewesi from the Philippines. Besides their different color, they are also different in: Pronotum hind angles blunt in P. unicolor (Fig. 51 ) (versus sharp in P. andrewesi (Fig. 50)) ; elytral interval finely punctate in P. unicolor (versus impunctate in P. andrewesi); elytral third with more than eight small setigerous pores in P. unicolor (versus with four or five in P. andrewesi); pronotal lateral margins with one or two primary setae near middle in P. unicolor (Fig. 51 ) (versus without primary seta in P. andrewesi (Fig. 50) ). Description. Body length 8.7-10.6 mm. Dorsal side without distinct pattern; head and pronotum dark brown to blackish, pronotum lateral expansions yellowish brown; mouth parts and antennae brown, terminal palpomeres yellow; elytra dark green with metallic reflections, epipleura brownish; legs brown with metallic hue; ventral side dark brown. Head. Tempora short, about half as long as eyes, gradually narrowed behind eyes; frons glabrous, vertex punctate and rugose; terminal maxillary palpomere fusiform in both sexes; terminal labial palpomere securiform in both sexes (Fig. 61) . Pronotum widest near middle, ratio PW/PL 1.65-1.76; base very shortly lobed; lateral expansions wide. Front angles wide and round; lateral margins evenly curved near middle, strongly sinuate before hind angles; hind angles about rectangular, blunt, not projected. Lateral margins with one or two primary setae near middle; accessory setae long and dense, present along margins before middle, and near hind angles (Fig.  51) . Disc slightly convex; usually glabrous (sometimes sparsely to moderately pubescent); median line shallow, not reaching apex or base; heavy punctures present on lateral expansions, basal and anterior regions. Elytra gradually widened apically; lateral margins concaved near anterior third; apex truncated; basal border incomplete, reaching the third interval. Striae not furrowed, composed of puncture rows; punctures gradually decreased near apex. Intervals flat, finely punctate; the third interval with eight to twelve small setigerous pores; the fifth with four to thirteen setigerous pores, usually restricted before middle, sometimes arranged in double rows; the first and seventh interval sometimes also with some small setigerous pores; the seventh and eighth intervals tumid apically; marginal series composed of 18-20 setigerous pores. Ventral side. Prosternum sparely pubescent; mesosternum and metaepisternum smooth; metasternum and abdomen sparely pubescent; males with sternum VII emarginate apically, with two pairs of setae. Males with adhesive hairs well developed on the first three tarsomeres of pro-and mesotarsus.
Male genitalia (Fig. 42) . Median lobe of aedeagus gently slender, apex strongly bent to right side in ventral view, right margin weakly sinuate before apex; apical lamella larger than the previous species, its length about equal to the basal width, about triangular, rounded apically. Internal sac with main flagellum fine and curved, gradually narrowed and ended before apical orifice; secondary flagellum weakly sclerotized, length about 0.5 times as the main flagellum; trumpet-form expansion small, length about 0.3 times as the main flagellum; apical bursa present. Female genitalia. Apical segment of ovipositor (Fig. 56 ) about 2.6 times long as its basal width, widest at base, gradually narrowed to the apical third, and then abruptly narrowed, apex sharp; outer margin about straight, inner margin curved; apical half with long setae; membranous extension fine and long, filiform, basal half slightly sclerotized.
Etymology. The specific epithet "unicolor" implies this new species has no pattern. Distribution. Widely distributed in south China: Gansu, Hubei, Zhejiang, Shanghai, Anhui, Jiangxi, Fujian, Guangdong, Guangxi, Guizhou and Taiwan. (Fig. 66) Variation. Specimens from Taiwan examined by us usually have accessory setae on pronotal disc, elytral apex and odd intervals (versus glabrous in specimens from other localities). Since there is no other difference on external or genital characters, we merely consider it as a geographical variation.
eschscholtzii-group
The eschscholtzii-group contains two very similar species: P. eschscholtzii Parry and P. cyanipennis Van de Poll. This species group distributes in southeast Asia, including south Chinese continent, Taiwan, Indo-china Peninsula, Malay Peninsula, the Philippines, and Greater Sunda Islands. (Fig. 67) The diagnostic characters of this species group are: Elytra strongly convex; pronotum and elytra metallic, without distinct pattern; tergum VII black, with vague light patches around spiracles (as in Fig. 48 ). Terminal labial palpomeres securiform in both sexes (as in Fig. 61 ); male mesotarsus with adhesive hairs rudimentary on the first two tarsomeres; male sternum VII with two pairs of setae. Aedeagus fairly slender, with apical lamella large, strongly oblique to right side; internal sac with main flagellum reaching apical orifice; trumpet-form expansion small, length 0.25-0.3 times of the main flagellum; secondary flagellum long and strongly sclerotized, its apex widened forming a sclerotized small piece; apical bursa present. (Figs. 43, 44) These two species are doubtless close for the similarities mentioned above. The following characters are unique in the genus: aedeagus very slender; internal sac with secondary flagellum very long, about 0.6 times as the main flagellum, its apex widened forming a sclerotized small piece.
Physodera eschscholtzii parry, 1849
Figs. 23, 24, 32, 43, 48. Female genitalia (Fig. 48) . Apical segment of ovipositor about 3.3 times long as its basal width, widest at base, gradually narrowed and curved to apex, apex sharp; outer margin about straight, inner margin curved; apical half of inner margin and full length of outer margin with long setae; membranous extension slender, slightly expanded at apex.
Distribution. China (Zhejiang, Fujian, Jiangxi, Hunan, Guizhou, Guangxi, Yunnan, Hainan, Hong Kong and Taiwan); Vietnam; Laos; the Philippines; Singapore; Malaya; Borneo; Sumatra; Java; India; Sir Lanka. (Fig. 67) Variation. P. eschscholtzii is one of the most common and widely distributed species of the genus, and a highly variable species as well. Even for individuals from same locality, morphological characters are variable in the following aspects: elytra disc color varies from bronzy to violaceous; pronotum varies in shape: wider to narrower, lateral margins distinctly angulate to somewhat rounded in the middle, hind angles barely to strongly projected; the third elytral interval with setigerous pores varies from two to six.
Remarks. In the original literature, van de Poll erected the species P. parvicollis for its smaller and narrower pronotum than P. eschscholtzii. And for Allocota sumatrensis, although he did not compare it with P. eschscholtzii, but latter (Kirschenhofer 2010 ) the author assigned it to a subspecies of P. eschscholtzii, and indicated that it is different from the nominotypical subspecies by wider pronotum, less incised marginal groove, pronotal sides more narrowing anteriorly, elytra more convex, and striae with finer punctures. As discussed above, all these differences should be considered as individual variations. So, we herein synonymize P. Diagnosis. Body length 10.2-11.0 mm; body form strongly convex. Head and pronotum black, with bluish metallic reflections; elytra dark, with strong bluish to purplish metallic reflections, lateral margins slightly different in color. Tergum and sternum VII dark, without distinct pattern, tergum lighter around spiracles. Pronotum generally wider than in P. eschscholtzii; hind angles acute, projected outwards; lateral margin about rounded in the middle. Elytral third interval with five to seven setigerous pores, and some additional small setae; the fifth interval with five to seven pores restricted in the basal third; the seventh interval sometimes with two or three very small pores near base. P. cyanipennis is very similar with P. eschscholtzii, but can be distinguished by: The fifth elytral interval with more than five setigerous pores near base in P. cyanipennis (versus only one large pores in P. eschscholtzii); pronotal lateral margins about fully round in the middle in P. cyanipennis (versus usually more or less angulate in P. eschscholtzii); P. cyanipennis with pronotum generally wider than P. eschscholtzii, PW/PL 1.73-1.77 in P. cyanipennis, PW/PL 1.40-1.65 in most specimens of P. eschscholtzii, but very rarely wider up to 1.75; Median lobe of aedeagus weakly bent to the right side in P. cyanipennis, apical lamella distinctly protuberant to the right, right margin straight at basal half, strongly sinuate before apex (versus in P. eschscholtzii, median lobe distinctly bent to the right side, apical lamella not protuberant to the right, right margin slightly curved at basal half, weakly sinuate before apex); Allopatric distributions.
Male genitalia (Fig. 44) . Median lobe of aedeagus fairly slender, weakly bent to right side in ventral view; apical lamella distinctly protuberant to the right; right margin slightly curved in the middle, strongly sinuate before apex; left margin slightly curved; apical lamella a little long, its length about 1.4 times as the basal width, about ovate, rounded apically. Internal sac with main flagellum fine and sinuate, reaching apical orifice; trumpet-form expansion small, length about 0.25 times as the main flagellum; secondary flagellum long and fine, strongly sclerotized, length about 0.6 times as the main flagellum, its apex widened forming a sclerotized small piece; apical bursa present.
Female genitalia. Unknown. Fig. 61 , P. unicolor sp. n., a paratype from Guizhou, (terminal labial palpomeres securiform). FIGURE 62. Line drawing of right elytron for P. sciakyi sp. n., holotype.
FIGURE 63. Known distribution of Physodera amplicollis group: • P. bousqueti Mateu;
P. diglena Andrewes; P. amplicollis van de Poll., type localities for valid names in red.
